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Interest in the carbon sink and bio-chemical potentiality of plants has increased efforts to explore the 
opportunities for climate change mitigation, to meet the growing bioenergy demand. This study was 
conducted with the objective to quantify the carbon sink and bio-chemical potentiality of Leucaena 
leucocephala and Peltophorum pterocarpum. Outstanding physiological performance, measured as 
photosynthesis, chlorophyll fluorescence, leaf chlorophyll content and biomass production was observed 
to be the highest in L. leucocephala. Leucaena leucocephala was found to be active in photosynthesis at 
very high CO2 concentrations. Likewise, L. leucocephala had a higher lignocellulose composition than P. 
pterocarpum. Also, a higher alpha-cellulose and hemicellulose content was observed in thin roots than in 
coarse roots and stem bark, while stem bark and coarse roots had higher level of lignin content. Overall 
results revealed that L. leucocephala had a good carbon sink potentiality and appeared to be a promising 
feedstock for high-value of biochemicals. Thus, it can be planted for climate change mitigation to fulfill 
future bioenergy and biochemical demand.
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INTRODUCTION 

Over the past 150 years, the amount of carbon 
in the atmosphere has increased by 30% 
(Mann & John 2006, Geerts & Linacre 2002). 
Higher atmospheric carbon dioxide (CO2) may 
influence the air temperature and precipitation 
patterns leading to intermittent warmer and drier 
environments (Geerts & Linacre 2002). A well 
proposed method to reduce atmospheric CO2 is 
to enhance carbon fixation or sequestration in 
soils (Schwartz 2014). By capturing atmospheric 
CO2 through photosynthesis, plants synthesise 
large amounts of organic molecules especially 
carbohydrates that make up materials or woody 
biomass of plants (Ort et al. 2015). These 
organic molecules are converted into cell wall 
compositions via metabolism or a number of 
other pathways (Ort et al. 2015). The produced 
lignocellulosic components are deposited in the 
shoot and root. The ratio of cell-wall components 
varies greatly among plant species. It even varies 
from tissue to tissue and with the developmental 
stage of the plant. Cellulose, hemicellulose 

and lignin are the main components in cell 
wall (Rowell 2012). In plant biomass, about 
40–50% is cellulose, 23–32% is hemicelluloses 
and 15–25% is lignin (Rowell 2012). Thus, plant 
biomass is a potential source of a wide range of 
bio-chemicals. Biomass or woody bio-chemicals 
can be converted into liquid biofuel through 
various chemical processing (Abdeshahian et al. 
2010). Recently, plant biomass or lignocellulosic 
biomass has received considerable attention 
as a potential feedstock for bioenergy such 
as biofuel (Naik et al. 2010). Biofuel helps in 
reducing greenhouse gases, and the conversion 
of biomass into biofuels is technically feasible. 
Thus, growing potential plants may be a way 
to reduce atmospheric CO2, increase carbon 
storage in biomass and promote sustainable 
biofuels production (Luedeling et al. 2014, 
Schwartz 2014).
 However, different types of plants have 
different photosynthetic efficiency, morphology 
and biomass production capacity, as plant 
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physiological process varies based on species, 
ontogeny and the environment of the plants 
(Ludewig & Ulf-Ingo 2013, Pooter et al. 2012). 
In addition, photosynthetic efficiency of plants 
is influenced by light intensity, temperature 
and concentration of CO2 in the atmosphere 
(Luedeling et al. 2014, Prior et al. 2011). 
Chlorophyll content and fluorescence of leaf 
can be used as signs to gauge the survival stage 
and condition of plants. Environmental stresses, 
e.g. extreme temperature, light and water 
availability, can reduce the ability of a plant to 
metabolise normally (Ashraf & Harris 2013). 
Thus, leaf photosynthesis and chlorophyll 
fluorescence have been widely used in screening 
and identifying photo-chemically efficient 
plant species/genotypes for better carbon 
sequestration in climate change scenarios (Zhu 
et al. 2012, Noormets et al. 2010).
 Therefore, selection of plant species 
by obser ving the potential physiological 
characteristics and yield of biochemicals is very 
important. Many legumes, especially woody 
trees, can play an important role in climate 
change mitigation as a source of renewable 
biochemicals (Anderson & Don 2013, Jensen 
et al. 2012). The leguminous tree is a good 
choice as it has the ability to grow in low fertile 
soil. Amongst the legume woody trees, two 
natives (Leucaena leucocephala and Peltophorum 
pterocarpum), with potential to be prospective 
plants were chosen in this study. Leucaena 
leucocephala is one of the most productive fast 
growing, semi ever green, nitrogen fixing and 
tropical legume tree (Saifuddin & Normaniza 
2014). In Malaysia, L. leucocephala is used as a 
shade tree and wind protection for a variety 
of crops. Likewise, P. pterocarpum is a woody 
ornamental plant with huge root biomass 
(Saifuddin et al. 2015). This tree is usually found 
planted along roadsides, and in gardens and 
parks. It naurally grows along beaches and in 
mangrove forests, especially the inner margins 
of mangroves. In view of these aforementioned 
functions, carbon sink and bio-chemical 
potentiality of L. leucocephala and P. pterocarpum 
in tropical environment has not been well 
characterised. Therefore, the objective of this 
study was to identify the best potential species 
for mitigating atmospheric CO2 and examine 
its biomass productivity of naturally high 
lignocellulosic chemicals.

MATERIALS AND METHODS

Plant materials and experimental setup

Two native legume tree species, L. leucocephala and 
P. pterocarpum, were selected for this experiment. 
Seedlings at an average age of 15 days were 
grown in polyvinylchloride (PVC) pots (30 cm in 
diameter and 70 cm in length) having 0.197 m3 
soil with 3 m planting distance between plants. 
Based on the grain size distribution curve, the 
soil was described as sandy loam (Saifuddin & 
Normaniza 2014). The seedlings were grown 
without fertilisation for eighteen months under 
prevailing conditions; relative humidity (RH) 
(70–90%), photosynthetically active radiation 
(PAR) (maximum 2200 µE m-2 s-1), temperature 
(32–38 °C) and average monthly rainfall of 228 
mm month-1 for the period of January 2011 
to December 2012. The experimental site was 
located at Plant Physiology Garden, Institute of 
Biological Science, University of Malaya (3° 07' 
N and 101° 39' E). The plants were arranged in 
a complete randomised design (CRD) with four 
replications.

Measurements of plant height and leaf 
chlorophyll content

The plant height (cm) was measured using 
a measuring tape. The chlorophyll content 
(SPAD or Chl in µgcm-2) was measured in five 
fully expanded leaves per plant, and replicated 
with four plants per species, using a portable 
chlorophyll meter. These measurements were 
taken at the 6th and 18th month of plant growth.

Measurements of chlorophyll fluorescence 
and photosynthetic rate

The chlorophyll fluorescence (arbitrary units) 
was measured in five fully expanded leaves per 
plant, and replicated with four plants per species, 
at the 18th month of plant growth using a plant 
efficiency analyser. A clip was attached to one of 
the leaf and kept in the dark for 40–45 minutes 
for dark adaptation; the clip was then oriented 
with the shutter plate. When light was applied to 
the leaf, the fluorescence signal was counted for 3 
seconds and the quantum yield or photosynthetic 
yield (temperature = 28 °C and time range 
= 10 µs-3 sec) was measured. The maximal 
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fluorescence (Fm) and minimal fluorescence 
(Fo) values were obtained. The yield of variable 
fluorescence (Fv) was calculated as Fm–Fo, and 
the calculation of chlorophyll fluorescence was 
determined according to the equation Fv/Fm 
(Govindjee 2011). The photosynthetic rate was 
measured between 10:00 to 11:00 hours in five 
fully expanded leaves per plant, and replicated 
with four plants per species, using the portable 
photosynthesis system, at the 18th month of plant 
growth. 

Carbon dioxide and light response curves

The carbon dioxide response curves were 
deduced using the following sequence of CO2 
concentrations: 0, 30, 60, 120, 300, 600, 1200, 
1500, 1800 and 2100 ppm. The reference 
photosynthetically active radiation (PAR) 
value was fixed at 1000 µmol m-2 s-1. Stomatal 
conductance (mmol m-² s-¹) and transpiration 
rate (mmol m-² s-¹) were recorded concurrently 
with assimilation rate. These data were recorded 
for approximately 30–40 min. For the light 
response curves, the assimilation rates were 
measured using the following sequence of light 
(PAR) levels: 0, 15, 30, 60, 120, 300, 600, 900, 
1200, 1500 and 2000 µmol m-2 s-1. The CO2 influx 
was adjusted to maintain an inside chamber 
concentration of 400 ppm.

Plant biomass

The shoot and root dry biomass (g) (oven-dried at 
80 °C for 72 h) were determined using a balance, 
after eighteen months of plant growth. Four 
replications were used for this measurement.

Root chemical analysis

Root samples of plant species were ground into 
fine powder. The method applied to measure 
hemicellulose content (% of biomass) was 
based on the procedure developed by Genet et 
al. (2010). Alpha-cellulose (% of biomass) was 
determined by TAPPI 203 os-74 method. The 
acid-insoluble lignin content (% of biomass) was 
determined in accordance with TAPPI 222 om-02 
method (TAPPI 1998.)

Statistical analysis

Statistical analysis was carried out using SPSS 
software (version 16). The one way ANOVA was 
applied to evaluate the significant difference 
among means. A t-test was applied to assess the 
significant difference between means. Microsoft 
excel was used for regression analysis and 
graphical presentation.

RESULTS

Physiological roles of studied species 

Results showed that there were differences in 
plant height and chlorophyll content between 
both species at both 6th and 18th month of plant 
growth. At the 18th month of growth, plant 
height of L. leucocephala was higher by 88% than    
P. pterocarpum (Table 1). Likewise, the chlorophyll 
content of L. leucocephala was higher by 20% than 
P. pterocarpum. The chlorophyll content of leaf 
is important for photosynthesis, which allows 
plants to absorb energy from light and store the 
energy in the form of biomass (Rong-Hua et al. 

Table 1 Plant height and leaf chlorophyll content of Leucaena leucocephala (LL) and Peltophorum pterocarpum 
(PP) over time

Plant characteristics Plant species
Plant age

6  months 12  months 18  months

Plant height (cm) LL

PP

152.0 ± 6a

49.0 ± 4b

433.0 ± 10a

198.0 ± 6b

511.0 ± 5a

271.0 ± 25b

Leaf chlorophyll (SPAD) LL

PP

61.5 ± 0.9a

50 .0 ± 1.2b

60.8 ± 1.1a

51.4 ± 0.8b

61.1 ± 0.7a

50.8 ± 0.5b

Means (± standard error) with different letters within the same column were significantly different (p < 0.05, t-test)
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2006, Ort et al. 2015). In addition, the results 
indicated that there was higher shoot and root 
biomass in L. leucocephala than P. pterocarpum 
(Table 2). The shoot and root biomass was 
positively correlated (r = 0.89, p < 0.05), implying 
that a high shoot biomass of plant increased 
the root biomass (Figure 1). The high plant 
height may be attributed to the production of 
belowground biomass, which was in agreement 
with the findings of other researchers (Cunniff et 
al. 2015, Saifuddin & Normaniza 2014). Fu et al. 
(2009) specified that canopy characteristics, 
plant biomass and plant growth were important 
factors for selecting revegetation species for soil 
conservation.
 Chlorophyll fluorescence is an integral part 
of photosynthesis and provides information 
on plant metabolism and efficiency (Ashraf & 
Harris 2013, Govindjee 2011). Table 3 shows 
that the chlorophyll fluorescence significantly 
varied between the two species, which indirectly 
indicated the health status of the individual 
plant. Leucaena leucocephala showed higher 
chlorophyll fluorescence than P. pterocarpum. 
This was due to the higher chlorophyll content 

in leaf and the capability of L. leucocephala 
to transport electrons through photosystem 
II (PS II) (Calatayud et al. 2002). Leucaena 
leucocephala showed excellent chlorophyll 
fluorescence (0.83), reflecting its outstanding 
photosynthesis capability, which resulted in high 
shoot and root biomass production (Calatayud 
et al. 2002). In contrast, the lower chlorophyll 
fluorescence of P. pterocarpum indicated that 
leaves were less efficient in utilising light 
energy, which led to less plant photosynthesis 
and biomass production. Therefore, the shoot 
and root biomass was lower in P. pterocarpum. 
Under ambient condition, photosynthetic rate 
showed significant variations between plants. 
The highest photosynthetic rate was observed in 
L. leucocephala whilst the lowest was obtained in 
P. pterocarpum. This result was possibly due to the 
reduced chlorophyll content and chlorophyll 
fluorescence in P. pterocarpum leaf. This could 
be due to species-specific variations in plant 
metabolism and biomass production (Jones et al. 
2015). It was observed that photosynthetic rate 
and chlorophyll fluorescence were positively 
correlated (r = 0.71, p < 0.05) (Figure 2), 

Table 2 Biomass of Leucaena leucocephala and Peltophorum pterocarpum at 18th 
month of plant growth

Species Shoot biomass (g) Root biomass (g)

Leucaena leucocephala 2327 ± 207a 994 ± 14a

Peltophorum pterocarpum 1744 ± 94b 857 ± 10b

Means (± standard error) with different letters within the same column were 
significantly different (p < 0.05, t-test)

Figure 1 Relationship between shoot and root biomass of both species 
(significantly different at p < 0.05) 
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implying that high chlorophyll fluorescence 
could help in improving the photosynthesis 
in the studied species. Thus, the chlorophyll 
fluorescence measurement could be used as 
an important parameter to estimate plant 
physiology for the selection of plants with high 
physiological performance. 

Carbon dioxide and light response curves

The CO2 assimilation response of L. leucocephala 
and  P. pterocarpum  to dif ferent PAR was 
investigated up to a saturating intensity of 2000 
µmol m-2 s-1. The photosynthetic rate of both 
L. leucocephala and P. pterocarpum increased with 
increasing light intensity and reached saturation 
level at above 1000 µE m-2 s-1. Significant 
photosynthetic characteristics were observed at 
600 µE m-2 s-1 as well. The maximum assimilation 
rate (Amax) values were 64 and 33 µmol CO2 m-2 s-1 
in L. leucocephala and P. pterocarpum, respectively 
(Figure 3). Both plants showed a similar trend in 
photosynthetic rates and were able to utilise high 
levels of light (greater than 1500 µmol m-2 s-1). 
However, when PAR was increased from ambient 

to triple ambient (400 to 1200 µmol m-2 s-1), 
the photosynthetic rates increased by 172% in 
L. leucocephala and 120% in P. pterocarpum.
 The photosynthetic rates of both L. leucocephala 
and P. pterocarpum increased with increasing CO2 
concentration and reached saturation level at 
above 1800 ppm. Significant photosynthetic 
characteristic was observed between the two 
species at 600 ppm. The maximum assimilation 
rate values were 124 and 80 µmol CO2 m-2 s-1 of 
L. leucocephala and P. pterocarpum, respectively 
(Figure 4). This indicated that L. leucocephala 
better remained photosynthetically active under 
high CO2 levels than P. pterocarpum.

Chemical composition in plant biomass

The basic structure of all plant biomass 
consists of cellulose, hemicelluloses, lignin and 
extractives. Their relative composition is shown 
in Table 4. The mean hemicelluloses content of  
L. leucocephala in stem bark, coarse root and thin 
root were 26.0, 26.1 and 29.2%, respectively. 
Likewise, the mean hemicelluloses contents of 
P. pterocarpum in stem bark, coarse root and thin 

Table 3 Chlorophyll fluorescence and photosynthetic rate of Leucaena leucocephala and 
Peltophorum pterocarpum at 18th month of plant growth

Species Chlorophyll fluorescence Photosynthetic rate (µmol CO2 m–2 s–1)

Leucaena leucocephala 0.83 ± 0.01a 40 ± 2a

Peltophorum pterocarpum 0.75 ± 0.01b 32 ± 1.2b

Means (± standard error) with different letters within the same column were significantly 
different  (p < 0.05, t-test)

Figure 2  Relationship between chlorophyll fluorescence and photosynthetic 
rate of both species (significantly different at p < 0.05) 

Photosynthetic rate (μmol CO2 m–2 s–1)

C
hl

ro
ph

yl
l fl

uo
re

sc
en

ce



Journal of Tropical Forest Science 32(3): 217–226 (2020)  Saifuddin M et al.

222© Forest Research Institute Malaysia

root were 25.7, 25.4 and 27.0%, respectively. The 
hemicellulose content, of both species studied, 
was significantly higher in thin root than that 
of stem bark and coarse root. A significant 
difference in root alpha-cellulose and lignin 
content was observed between plant species, 
and coarse and thin roots. Mean alpha-cellulose 
content in the stem bark of L. leucocephala and 
P. pterocarpum were 44.8 and 31.5%, respectively. 
Additionally, a similar pattern was observed 
in the lignin content where the stem bark 
of L. leucocephala had a higher value than 
P. pterocarpum. As observed in Table 4, lignin 
content in thin root of L. leucocephala was 17.6%, 
which was higher than thin root of P. pterocarpum.

DISCUSSION

Physiological characteristics of the plants

In this  s tudy,  L. l eucocephala  exhibited 
comparatively higher morphological traits 
than P. pterocarpum. A higher plant height and 
leaf chlorophyll content were observed in 
L. leucocephala than P. pterocarpum. A significant 
increase in biomass production was also observed 
in L. leucocephala, implying that high physiological 
performance could be involved in biomass 
production (Jones et al. 2015, Ugolini et al. 
2015). Nandy et al. (2007) indicated that high 
physiological activity may be attributed to 

Figure 3  Light response curve of Leucaena leucocephala 
(LL) and Peltophorum pterocarpum (PP)
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the high chlorophyll content of leaves, which 
results in a greater competition for light and 
subsequently accelerates plant growth. It was 
reported that the physiological activities of 
plants varied significantly across species (Ugolini 
et al. 2015, Anderson & Don 2013). Based on 
the correlation studies, root biomass and shoot 
biomass were positively correlated, indicating 
that a greater above ground biomass cover 
increases the below ground biomass (Normaniza 
et al. 2014).
 Light energy, which is absorbed by PS 
II, can be converted to chemical energy to 
drive photosynthesis (Rong-hua et al. 2006). 
Chlorophyll fluorescence is the measurement of 
light that can be re-emitted after being absorbed by 
the chlorophyll molecules of leaves (Saifuddin & 
Normaniza 2014). The chlorophyll fluorescence 
reflects whether the plant has suffered stresses or 
not, such as extreme temperature, light and water 
availability or lack of nutrients (Ashraf & Harris 
2013). Stress conditions can reduce the ability of 
a plant to metabolise normally, and consequently 
reduce the chlorophyll fluorescence value 
(Bibi et al. 2008). Therefore, the assessment of 
plant physiology by measuring the chlorophyll 
fluorescence is well documented (Calatayud et 
al. 2002). Moreover, the chlorophyll fluorescence 
also indicates an imbalance condition between 
the assimilation of light energy by the leaves and 
the use of light during photosynthesis (Rong-hua 
et al. 2006). In many plant species, an optimal 
chlorophyll fluorescence value is approximately 
0.80, and this value indicates healthy plants 
(Calatayud et al. 2002). Values of approximately 
0.81–0.83 in L. leucocephala suggested that this 
species had better photosynthetic or light 
reaction ability than  P. pterocarpum. The relatively 
higher chlorophyll fluorescence corresponded 

to the relatively higher photosynthetic rate. 
This could be due to the presence of strong 
correlation between chlorophyll fluorescence 
and photosynthetic rate. Thus, leaf chlorophyll 
content and chlorophyll fluorescence are 
indicators of plant physiological performance 
and the functions of plants to produce biomass. 
The high levels of biomass produced by a plant 
species determine the potential source of 
biochemical and bioenergy (Mckendry 2002).

Carbon sink potentiality

Plants that exhibit high photosynthetic 
components i.e., Amax, A400, light and CO2 
saturation levels, are good carbon sink plants 
(Normaniza et al. 2014). In this study, L. leucocephala 
exhibited a higher photosynthetic rate than 
P. pterocarpum. In the simulated PAR levels, no 
photo-oxidation occurred in L. leucocephala, and 
it seemed to show a higher ability to capture light 
energy for photosynthesis than P. pterocarpum. 
Thus, the capacity to resist photo-oxidation 
indicated that L. leucocephala was a good potential 
carbon sink species. Besides CO2 response curves 
indicated the status of mesophyll activity which 
influenced the photosynthetic rate of plants. 
Changes in CO2 concentrations affected the 
photosynthesis of both species studied. However, 
L. leucocephala seemed to show higher ability to 
utilise high concentration of CO2 in order to 
enhance photosynthetic rate, as compared to 
P. pterocarpum. Similar results were observed in 
previous experiments conducted by Cernusak 
et al. (2011) on few legume tree species such as 
Albizia adinocephala & Dalbergia retusa. Thongbai 
et al. (2010) found that an increased chlorophyll 
content in leaf significantly enhanced the 
photosynthetic rate under elevated CO2. The 

Table 4 Alpha-cellulose, hemicellulose and lignin content in plant biomass

Species Biomass types Alpha-cellulose 
(%)

Hemicellulose 
(%)

Lignin 
(%)

Leucaena 
leucocephala

Stem bark (28–34 cm in diameter) 44.8 ± 0.3b 26.0 ± 0.6b 23.9 ± 0.02a

Coarse roots (20–30 cm) 44.5 ± 0.4b 26.1 ± 1.1b 23.4 ± 0.02a

Thin roots (2–5 cm) 50.1 ± 0.5a 29.2 ± 0.5a 17.6 ± 0.02d

Peltophorum 
pterocarpum

Stem bark (28–34 cm in diameter) 31.5 ± 0.3d 25.7 ± 0.4d 21.4 ± 0.5bc

Coarse roots (20–30 cm) 31.3 ± 0.2d 25.4 ± 0.5de 21.7 ± 0.06b

Thin roots (2–5 cm) 40.5 ± 0.3c 27.0 ± 0.1c 13.1 ± 0.5e

Means (± standard error) with different letters within the same column were significantly different (p < 0.05, t-test)
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factors that may have had the strongest influence 
on the photosynthetic response of L. leucocephala 
includes the higher leaf chlorophyll content and 
chlorophyll fluorescence (Noormets et al. 2010, 
Zhu et al. 2012). Throughout the observation, 
under elevated CO2, L. leucocephala exhibited 
higher photosynthesis than P. pterocarpum, and 
it can grow well in carbon-rich environments. 
This is because L. leucocephala leaves possess high 
chlorophyll content and fluorescence value. Thus, 
warm conditions can enhance the productivity of 
L. leucocephala to absorb atmospheric CO2, as 
compared to P. pterocarpum. Thus, removal of 
excessive atmospheric CO2 through a potential 
plant like L. leucocephala would lead to mitigating 
global warming (Pinkard et al. 2010, Teng 
et al. 2006). The observation suggested that         
L. leucocephala is photosynthetically more efficient 
than P. pterocarpum. Thus, L. leucocephala is 
identified as a good carbon sink plant or future 
potential plant to survive in global warming 
stage.

Biochemical content in plant biomass

Leucaena leucocephala had significantly higher 
amount of alpha-cellulose, hemicellulose and 
lignin content than P. pterocarpum. Quantitative 
differences in chemical composition differed 
within the plant materials as well. Stem bark and 
coarse root were more abundant in lignin than 
thin or fine roots. Lignin provided the structural 
support and strength which is naturally required 
by stems and root crown (Labeeuw et al. 2015). 
On the other hand, fine roots were rich in 
hemicelluloses and alpha-cellulose. Young roots 
were rich in cellulosic compositions which were 
more resistant in tension. Genet et al. (2010) 
also reviewed several studies on root chemical 
variation in plants; lower diameter or thin 
roots usually having 10–20% higher cellulosic 
chemicals than coarse root. Wide variations of 
biochemical content in shoot and root have been 
reported in literature, and appeared to depend 
on species and site factors such as the local 
environment (Genet et al. 2010). However, in 
this study, both shoot and root biomass appeared 
to be an attractive sink for biochemicals. These 
chemicals can be used as a sustainable source 
of biofuel. As discussed earlier, plant based 
biomass is produced through photosynthesis 
(Ort et al. 2015). In photosynthesis, energy of 
sunlight is captured and stored as chemical 

forms in the tissues of living plants. Overall 
biomass production of plants depends on the 
physiological performance (i.e., photosynthetic 
apparatus and metabolism) which varies from 
plant to plant (Mckendry 2002). The amount 
of chemical compositions in biomass indicates 
the quality and potentiality of plant species as 
a source of bioenergy. Knowing accurately the 
chemical compositions in plant based biomass is 
important for enabling the commercial process 
of converting biomass into green biochemicals.

CONCLUSION

In this paper, we focused on plant physiology, 
biomass production and biochemicals of 
L. leucocephala  and P. pterocarpum .  Plant 
photosynthesis  is  the process by which 
chlorophyll containing leaves capture light 
energy and convert it into biochemicals. Leucaena 
leucocephala exhibited higher photosynthesis, 
chlorophyll fluorescence and leaf chlorophyll 
content than P. pterocarpum. It was found that 
L. leucocephala produced relatively higher 
biomass and demonstrated the ability to utilise 
high concentrations of CO2 and irradiance. 
The chemical composition of biomass varied 
between species and among the plant materials. 
Leucaena leucocephala showed higher alpha-
cellulose, hemicelluloses and lignin content than 
P. pterocorpum. Among the plant biomass, higher 
lignin content was observed in coarse roots and 
stem bark than in thin roots, while hemicellulose 
and alpha-cellulose contents were observed to be 
higher in thin roots than in coarse roots and stem 
bark. Thus, this study suggested that L. leucocephala 
has added value as a potential plant for future 
high CO2 environment. Leucaena leucocephala 
may be resistant to photo-oxidation, which is an 
indicator for a good potential carbon sink plant. 
Finally, L. leucocephala can be used to fix CO2 from 
air and its biomass can be used for the production 
of valuable l ignocellulosic compounds.
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